Effects of thienopyridines and thienopyrimidinones on L-type calcium current in isolated cardiomyocytes.
Thienopyridines (ticlopidine, clopidogrel) are frequently used drugs in antiplatelet therapy and have been shown to exert a more pronounced negative inotropic effect than thienopyrimidinones. We hypothesized that these differences are due to a differential impact of thienopyridines and thienopyrimidinones on L-type calcium current at the single-cell level. The effects of thienopyridines and thienopyrimidinones were studied on L-type calcium current and action potential parameters with the whole-cell patch-clamp technique in isolated myocytes from guinea pig ventricle and human atrial appendage. Ticlopidine showed the greatest impact on the L-type calcium current in guinea pig myocytes. It significantly reduced L-type calcium current density as well as shifted half maximal inactivation potential to more negative potentials compared to clopidogrel (at 30 μmol/L) and to all thienopyrimidinones (30 and 100 μmol/L). Clopidogrel significantly reduced the L-type calcium current density as well as shifted the half maximal inactivation potential to more negative potentials compared to all thienopyrimidinones at 100 μmol/L only. In contrast, thienopyrimidinones did not affect L-type calcium current properties. The significant different effects of thienopyridines and thienopyrimidinones could also be demonstrated in human atrial myocytes. The more pronounced negative inotropic effect of thienopyridines is well explained by our results demonstrating a differential impairment of L-type calcium current by thienopyridines and thienopyrimidinones. L-type calcium current impairment by thienopyridines may be of special relevance for patients with cardiac diseases characterized by ionic remodelling.